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(a) LCB Floor Systems  [1] 
 
 
  
(b) LCB Section with Web Openings 
                                              Figure 1: Lipped Channel Beams 
 
 
 
 
 
 
 
 
  
(a) Front View 
 
(b) Cross-Section 
Figure 2: Shear Test Set-up Used by Eiler [8] 
 
 
  
 
 
 
  
 
 
 
Figure 3: Shear Failure Mode of Lipped Channel Beams [8] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
Figure 4: Failure Mode of 200x75x18x1.9 LCB from Test and FEA [15] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
  
 
Figure 5: Experimental Set-up of Back to Back LCBs with Web Openings 
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  Figure 6: Applied Mid-span Load versus Deflection for 160x65x15x1.9 LCB with 
60 mm Web Openings (Aspect Ratio = 1.0) 
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Figure 7: Applied Mid-span Load versus Deflection for 200x75x15x1.9 LCB  
with 125 mm Web Openings (Aspect Ratio = 1.0) 
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(a) Depth of Web Openings = 30 mm  
 
(b) Depth of Web Openings = 60 mm  
 
(c) Depth of Web Openings = 100 mm  
 
(d) Depth of Web Openings = 125 mm  
Figure 8: Failure Modes of 200x75x15x1.9 LCBs with Web Openings  
(Aspect Ratio = 1.0) 
  (a) Depth of Web Openings = 30 mm  
 
 
 
 
 
 
(b) Depth of Web Openings = 60 mm 
 
 
 
 
 
 
 
(c) Depth of Web Openings = 100 mm  
Figure 9: Failure Modes of 160x65x15x1.9 LCBs with Web Openings 
 (Aspect Ratio = 1.0) 
 
 
 (a) Depth of Web Openings = 60 mm  
 
(b) Depth of Web Openings = 100 mm  
 
(c) Depth of Web Openings = 125 mm  
 Figure 10: Failure Modes of 200x75x15x1.9 LCBs with Web Openings 
 (Aspect Ratio = 1.5) 
 
 
 
 
  
(a) 120x50x18x1.95 LCB (Aspect Ratio =1.5) 
 
(b) 160x65x15x1.95 LCB (Aspect Ratio =1.5) 
 
 
                                                  (c)  200x75x15x1.9 LCB (Aspect Ratio =1.5) 
Figure 11: Combined Shear and Bending Failures of LCBs 
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Figure 12: Shear Capacity Reduction Factor qs versus dwh/d1 for LCBs with Web 
Openings (Option 1) 
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 Figure 13: Shear Capacity Reduction Factor qs versus dwh/d1 for LCBs with Web 
Openings (Option 2) 
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 Figure 14: Shear Capacity Reduction Factor qs versus dwh/d1 for 160x65x15x1.9 LCB 
(Aspect Ratio =1.0) 
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Figure 15: Shear Capacity Reduction Factor qs versus dwh/d1 for 200x75x15x1.9 LCB 
(Aspect Ratio =1.0) 
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(a) Depth of Web Openings = 30 mm  
 
(b) Depth of Web Openings = 60 mm  
 Figure 16: Failure Modes of 200x75x15x1.9 LCBs with Web Openings and No 
Straps (Aspect Ratio = 1.0) 
 
 
 
 
 
 
 
 
 
Flange distortion due to distortional buckling or unbalanced shear 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
      Figure 17: Shear Flow Patterns in Open and Hollow Flange Cold-formed Sections 
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Figure 18: Shear Capacity Reduction Factor qs versus dwh/d1 for LCBs with Web 
Openings 
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